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Proteins and Total Nitrogen.—Of the nitrogenous materials
in milk, the principal protein, casein, makes up about 3 per cent
of the total 3.8 per cent usually present. Globulin, albumin and
fibrin comprise the other 0.8 per cent. Casein and albumin
together are at least 95 per cent of the total protein content and
analysis shows these two proteins to contain slightly less than
15.7 per cent nitrogen. The factor to convert the per cent of
total nitrogen to protein is thus 6.38.	m
Either the Kjeldahl or the Gunning method may be used for	* •;!
the nitrogen determination.    These are discussed in connection	||
with the analysis of feeds, page 149.
Determination of Total Nitrogen.—Measure out 5 cc of well mixed milk
of which the specific gravity has been determined, using a pipette and
delivering into a 500-cc Kjeldahl digestion flask. Determine the per cent of
nitrogen by the Kjeldahl or Gunning method, described on pages 151 and
154. Multiply the nitrogen per cent by 6.38 and report as total nitrogenous
material.
Formal Titration for Total Proteins.—Proteins and their
derivatives are related to certain amino acids. This is illus-
trated by the simple dipeptide, glycylglycine, which is derived
from two molecules of the amino acid glycine, as follows:
2NH2-CH2-COOH -> NH2-CH2-CO-NH-CHaCOOH + H20.
Glycine	Glycylglycine
These substances are amphoteric, possessing basic properties on
account of the amino group (NH2) and acid properties through
the carboxyl. Proteins, as well as their decomposition products,
will react with formaldehyde, forming derivatives of the amino
acids which have lost their basic character through substitution
in the amino group:
NHrCHj-CO-NH-CHj-COOH + 2HCHO^2CH2N-CH2-COOH
Glycylglycine	Formaldehyde
+ H20.
Thus the proteins of milk are neutral to phenolphthalein but upon
addition of formaldehyde they become decidedly acid.
The equations given above are presented merely to show the
supposed general nature of certain changes. Calculations of the
results of titrations cannot be based upon these equations because
the true formulas of the proteins are not known.
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